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July 12, 2022                  


  


Ms. Kelly Watson, PE 


Oxy Low Carbon Ventures, LLC  


5 Greenway Plaza 


Houston, TX 77046 
  
RE: Underground Injection Control (UIC) Permit Application R06-LA-0004 


        Class VI Pre-Construction Permit Application  


        Technical Review of Application  


    


Dear Ms. Watson:  


  


Upon completing the initial phase of the technical review for the UIC Class VI permit application submitted by 
Oxy Low Carbon Ventures LLC for YAMS CCS wells 1 and 2, EPA Region 6 has determined that the 


application does not meet the requirements in 40 CFR §146 Subpart H. 


  


The review team determined that insufficient site data was used to define the geologic structure and 


hydrogeologic properties of the proposed storage site and overlying formations as required by 40 CFR §146.83. 


Site data should be based on primary sources, such as geologic cores, outcrop data, seismic surveys, well logs, 


and lithologic descriptions. This data should define properties, including the depth, areal extent, thickness, 


mineralogy, porosity, permeability, and capillary pressure of the injection and confining zone(s).  


 


Although detailed extrapolations were carried out using the available data, parameters derived from a single 


artificial penetration at an undisclosed location outside of the AOR do not provide sufficient basis for accurately 


characterizing potential site heterogeneity. In addition to core data, our review team needs more site-specific data 


to confirm that local faulting does not penetrate the confining zones in the potential project area.  


 


The attachment accompanying this letter details the deficiencies resulting from the lack of site-specific data. 


After discussions internally and with the Louisiana Department of Natural Resources, it was determined that 


these deficiencies could be addressed through additional clarifications and/or the drilling of one or more 


stratigraphic test wells closer to the site with appropriate logging, coring, and hydrologic data collection. 


 


If you have any questions, please contact Brody Friesenhahn at (214) 665-7259 or Friesenhahn.brody@epa.gov. 


  


            Sincerely,  


  


  


  


Ken Johnson, PE                                                                              


Ground Water / UIC Section Chief 


    
  


UNITED STATES ENVIRONMENTAL PROTECTION AGENCY  


REGION 6 


1201 ELM STREET, SUITE 500 


DALLAS, TEXAS 75270 
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Attachment 1: EPA Comments 


1) Oxy: 


Figure AOR-3 & 4 


EPA: 


These figures appear to be referenced throughout the text, but the quality is insufficient to read any details 


including well names or annotations on the figures.  The figures should be updated to a higher resolution 


format.  


 


2) Oxy: 


Figure AOR-4 “Large basement faulting starts to the south of the project site, with faults cutting through 


the Frio but not up into the Lower Miocene.” 


Figure AOR-7 “No major growth faults are observed to cut through the upper confining zone…. One 


extensional growth fault within the AoR is interpreted from 2D seismic to cut into, but not through, the 


Frio storage zone. Seismic interpretation shows the fault to have offset at the base of the Frio that is less 


than 50 ft 


EPA: 


The interpreted cross section (AOR-4) is just east of the Oxy project area. The cross section depicts a 


large growth fault at the same latitude as the project area. It is also said that the growth faults do not 


penetrate the upper confining zone. Additional data must be provided to ensure that faulting does not lie 


within the project area and that faulting does not penetrate the upper confining zone. EPA is not provided 


with sufficient data to confirm the applicant’s conclusions that faulting poses no risks to CO2 


containment.  


The simplified schematic of Figure AOR-7 does not provide a sufficient characterization of the 


subsurface. While this figure depicts offset of less than 50 feet, f igure AOR-4 depicts the growth faults of 


this region having an offset on the order of hundreds of feet. Additional site-specific data is needed to 


better constrain fault offsets and ensure that faulting does not jeopardize the containment of CO2.  


 


3) Oxy: 


2.3.2 


“74 well logs were interpreted to create the interpretation within the Frio formation.” 


EPA: 


The data derived from these logs, along with the log locations were not included in the submitted 


application materials.  


 


 







4) Oxy: 


Figure AOR-20 


“45 control wells within and surrounding the YAMS CO2 Sequestration Project area used for 


petrophysical interpretation of porosity, permeability, and net sand thickness of the Miocene_Lower, 


Anahuac, Frio, Frio_Lower, and Vicksburg zones.” 


EPA: 


This figure is not of sufficient resolution to analyze the presented information.  


Also, EPA will require documentation on where the referenced wells are located, and any documentation 


of analysis derived. 


 


5) Oxy: 


Figure AOR-21 


EPA: 


This figure shows the results of the site-specific data interpretation. In order to confirm the applicant's 


interpretation, the applicant should provide the data used for these specific characterizations in addition to 


the locations of each data point.  


 


6) Oxy:  


2.4.1 


Table AOR-3/Figure AOR-21 


EPA: 


The above section, table and figures provide the names of 15 wells within the model domain which were 


used to characterize geologic parameters. While the average values are provided in Figure AOR-21, 


individual well data is required to better understand the applicant’s derivation of permeability, porosity, 


thickness, etc.  


Section 2.4.1 also indicates openhole log-based total porosity in comparison to 19 core porosity 


measurements from a well near the AoR. Please clarify the name and location of these wells.  


  


7) Oxy: 


 2.4.2 


Horizontal permeability is based on available core analysis from a single well near the YAMS CO2 


sequestration project… Core permeability distribution suggests a range of 100-10,000 mD…. An average 


of 1,732 mD is calculated for the Frio_lower injection interval. 


 







EPA: 


The use of only one core location to characterize geologic parameters for the entire injection zone implies 


a high degree of homogeneity across the site. Oxy should specify the name and location of this well. More 


site-specific data is required for the accurate characterization of the injection/confining zones.  


 


8) Oxy:  


2.7 Initial Conditions: 


“The water salinity value will be updated the test well MLR4 is drilled, and site-specific data are 


obtained.” 


EPA: 


This section indicates a plan to drill test well, MLR4, for the collection of more site-specific data. Oxy 


should clarify what other data types are planned to be gathered through the construction of this well. If 


constructed to Class VI specifications, this exploratory well could be converted to either a monitoring 


well or (pending EPA review) an injection well.  


 


9) Oxy:  


2.7 Initial Conditions: (pg. 41-42 of 82) 


Mineral contents in units of mass percentage were taken from the measured data of the Frio C sands 


report by Knauss et al. (2005)… Carbonate minerals can reprecipitate upon a decrease in temp 


<120C/248F. The reservoir temp is 64C/147F so this should be minimal. Kaolinites and smectites can 


reprecipitate into pore space, reducing pore volume, permeability and increasing pressure....  


EPA: 


EPA requires that the applicant ascertain and utilize site-specific mineral content and geochemical data to 


demonstrate containment within the reservoir. Oxy should also provide the locations used for Frio sand 


characterization by Knauss et al. (2005). 


 


10) Oxy:  


Fracture Pressure and Fracture Gradient: (pg. 42-46 of 82) 


“Our analysis only includes the risk of failure initiation of the matrix... “there is no evidence of faulting or 


fracturing at the site...” 


EPA: 


The applicant should provide more thorough data confirming that faults do no penetrate lower/upper 


confining zones. Based on such demonstrations an analysis of fault reactivation risk may be required. 


EPA cannot confirm that there is no faulting or fracturing based on the submitted interpretations such as 


cross-sections, simplified seismic profiles, etc.  







11) Oxy:  


Map of legacy well locations, monitoring wells, and CO2 plume extent with time: (pg. 49-53, 64-67 


of 82) 


EPA: 


The applicant should provide clearer figures. Figures AOR-49-53 are missing north arrows, scales, etc. 


The legends should be improved as well.  


  


12) Oxy:  


Proposed repair schematics: (pg. 75-82 of 82)  


EPA:  


The applicant should improve the resolution of the repair schematics in Figures AOR-58-61. Parts of 


these figures appear to be illegible. Clearly label the existing wellbore and the proposed repairs in these 


figures. 


 


 


 








 


Class VI UIC Information Request 


This submission is for: 


      Project ID:    R06-LA-0004  


      Project Name:    Magnolia Sequestration Project  


      Current Project Phase:    Pre-Injection Prior to Construction  


        Request #1 


                1. Information request document [permitting authority] 


                                         Oxy--Information--Request--Letter.pdf (previously submitted) 


                2. Topic(s) or subject(s) of information request [permitting authority] 


                                         Aformentioned issues are present throughout the submission 


                3. Response due date [permitting authority] 


                4. Are you submitting a new or updated response to this information request? [permit applicant/owner or operator] 


                5. Response document [permit applicant/owner or operator] 


                6. Are you submitting references or other supplemental materials? [permit applicant/owner or operator] 


                THIS INFORMATION REQUEST AND RESPONSE TAB IS CLOSED 


        Request #2 


                1. Information request document [permitting authority] 


                                         https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0004/Phase1-PreConstruction/InfoReq-Notify-10-27-2022-


1151/OXY--Request--for--Additional--Information.zip 


                2. Topic(s) or subject(s) of information request [permitting authority] 


                                         AoR and Corrective Action 


                3. Response due date [permitting authority] 


                                         This is the request previously sent to Oxy in July 2022. It is being uploaded to the GSDT for official recordkeeping purposes. If a response to the


notice has already been received/uploaded to the GSDT, than no additional response is required. 


                4. Are you submitting a new or updated response to this information request? [permit applicant/owner or operator] 


                5. Response document [permit applicant/owner or operator] 


                6. Are you submitting references or other supplemental materials? [permit applicant/owner or operator] 


 


Send Request 


Comments regarding this notification: This is the request previously sent to Oxy in July 2022. It is being uploaded to the GSDT for official recordkeeping purposes. If a


response to the notice has already been received/uploaded to the GSDT, than no additional response is required. 


The notification including a read-only copy of the request will be emailed to:    Kelly_Watson@oxy.com 
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